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PATHOPHYSIOLOGY OF PTSD:
IMPLICATIONS FOR
PHARMACOTHERAPY

Post-traumatic stress disorder (PTSD) appears
to be a very complicated disorder. As many
previous chapters suggest, a number of neurobi-
ological systems are affected by exposure to
catastrophic stress. There is a large body of ex-
perimental data on animal models for PTSD,
including inescapable stress, conditioned fear,
fear-potentiated startle, kindling, behavioral
sensitization, and time-dependent sensitization.
Taken together they suggest that at least seven
or eight neurobiological systems that mediate
cognitive, emotional, and behavioral processes
involved in coping, adaptation, and survival may
be dysregulated in PTSD. This impression is
bolstered by human stress and PTSD research,
also reviewed in previous chapters, although the
data are not as comprehensive as in the animal
studies. At this point in time it appears that PTSD
is probably associated with abnormalities in the
adrenergic, hypothalamic-pituitary-adrenocorti-
cal (HPA), opioid, dopaminergic, and thyroid
systems, and possibly with alterations in the se-
rotonergic, gamma-aminobutyric acid (GABA)-
benzodiazepine and the N-methyl-D-aspartate

(NMDA) systems. As yet, we have no evidence
that neural input from these various systems is
funneled through some final common pathway
that may be definitively modified by pharmaco-
logical intervention.

It is important to keep this in mind as we
review the current literature on the clinical psy-
chopharmacoiogy of PTSD. To present one of
our conclusions in advance, given the complex
pathophysiology of this disorder, effective phar-
macotherapy for PTSD may require a multisys-
tem approach in which several drugs, each with
a unique and distinct action, are administered

simultaneously.

CLINICAL
PSYCHOPHARMACOLOGY—
OVERVIEW

In their comprehensive review of the treat-
ment outcome literature on PTSD, Solomon and
associates (1) noted that a total of 255 English
language reports on treatment of PTSD had been
published, of which only 11 studies were ran-
domized clinical trials (RCTs), 5 pharmacologi-
cal, and 6 behavioral. The five drug studies in-
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cluded three trials of tricyclic antidepressants
(TCAs) and two trials of monoamine oxidase
inhibitors (MAOIs). Three other controlled trials
should be mentioned: an A-B-A test of proprano-
lol (2), an RCT of alprazolam (3), and a recently
reported RCT with fluoxetine (4).

Given the paucity of RCTs and our belief that
data from open trials and case reports should
not be ignored, we will present a comprehensive
review of the entire literature on clinical pharma-
cology of PTSD in this chapter. Although we
give much greater weight to RCTs, we will dis-
cuss a recently published quantitative analysis
that synthesizes RCT and non-RCT results re-
garding TCAs and MAOIs (5). We do so with
the full understanding that, without an RCT,
there are always serious questions about sam-
pling, subject selection, and interpretation of re-
sults. Furthermore, there is an editorial bias such
that positive rather than negative findings are
much more likely to be published in an open
trial or case report, whereas that is not true for
randomized clinical trials.

CLINICAL

DCVOIINDUADMACOILOGCY —
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REVIEW OF THE LITERATURE

In this section we will review published data
on drug trials in PTSD. Rather than present a
tabulation of results with drug X or drug Y,
we will offer a conceptually driven review that
begins with more specific pharmacological
agents and works towards more complex drugs
such as TCAs or MAOIs. Therefore, we will
review: 1) drugs affecting the adrenergic system
(clonidine and propranolol); 2) drugs affecting
the serotoninergic system (fluoxetine, buspi-
rone, fluvoxamine, clomipramine, and cyprohep-
tadine); 3) drugs affecting both systems (TCAs
and MAOIs); 4) drugs affecting the GABA-
benzodiazepine system (alprazolam and clona-
zepam); 5) anticonvulsants with antikindling prop-
erties (carbamazepine and valproate); 6) lithium
and drugs affecting the dopamine system (neuro-
leptics); and 7) drugs affecting endogenous opi-
oid activity (narcotic antagonists). A general
summary of this review is shown in Table 1.

TOWARDS PHARMACOTHERAPY FOR PTSD

Drugs Affecting the Adrenergic
System—Propranolol and Clonidine

PTSD has repeatedly been shown to be asso-
ciated with excessive adrenergic activity. As
reported earlier (see Chapters 18 and 19), pa-
tients with PTSD exhibit increased 24-hour uri-
nary catecholamine levels, downregulation of
alpha-2 and beta adrenergic receptors, and ex-
cessive responsitivity to the alpha-2 antagonist,
yohimbine. For these reasons, one would predict
that sympatholytic agents such as propranolol
and clonidine would have an important place in
the treatment of PTSD. Clonidine is an alpha-2
adrenergic agonist and propranolol is a postsyn-
aptic beta adrenergic blocking agent. Both drugs
reduce sympathetic arousal and adrenergic activ-
ity through different mechanisms of action. Fur-
thermore, both drugs have demonstrated efficacy
in the treatment of anxiety (6-8).

Surprisingly, there has been very little interest
in either drug, despite the fact that Kolb et al.
(9) reported promising results with both cloni-
dine and propranolol as early as 1984. In open
trials with nine Vietnam veteran PTSD patients,
both drugs reduced traumatic nightmares, intru-
sive recollections, hypervigilence, insomnia, star-
tle reactions, and angry outbursts. Perry et al.
(10), in an open trial using clonidine for the
treatment of 17 children with PTSD (0.05-0.1
mg twice a day), noted a profound improvement
in behavioral impulsivity, anxiety, arousal, con-
centration, and mood. Kinzie and Leung (11) had
favorable results with clonidine in combination
with the TCA imipramine in Cambodian refu-
gees who met diagnostic criteria for both PTSD
and depression; in addition to improvement in
depression, PTSD symptoms such as nightmares,
insomnia, and startle reactions responded favor-
ably to this treatment. There are other reports
as well, suggesting that Southeast Asian refugees
with PTSD can be treated successfully with the
clonidine/imipramine combination (12).

There are three reports on propranolol use in
PTSD patients. It successfully reduced intrusion
and arousal symptoms in Vietnam veterans, as
just noted (9), was ineffective in an open trial
with Cambodian refugees (13), and was used
successfully in American children whose PTSD
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was precipitated by physical and/or sexual abuse
(2). This latter study, though not a RCT, was an
A-B-A design (6 weeks off—6 weeks on—6
weeks off medication) in which subjects re-
ceived 2.5 mg/kg/day. Significant reductions in
intrusion and arousal symptoms were observed
in 8 of 11 children. In some cases, propranolol
was discontinued if the pulse rate fell below 50
beats per minute or the diastolic blood pressure
fell below 50 mm Hg.

Drugs Affecting the Serotonergic
System—Fluoxetine, Fluvoxamine,
Clomipramine, Buspirone,
and Cyproheptadine

A number of the growing family of serotonin
receptors (specifically the 5-HT,,, 5-HT,, and
5-HT;) appear to mediate anxiety reactions (14).
Furthermore, the pathophysiology of obsessive-
compulsive disorder (OCD) clearly involves se-
rotonergic mechanisms. This is of particular in-
terest since the obstinate persistence of PTSD
intrusive recollections sometimes resembles the
pattern of obsessional thoughts in OCD, while
the repetitive predictability of some avoidant
behaviors is reminiscent of compulsive patterns
in OCD. In addition, certain symptoms or syn-
dromes frequently associated with PTSD (im-
pulsivity, aggressiveness, suicidal intent, alco-
holism, substance abuse, depression, and person-
ality disorders) bring the serotonergic system to
mind (15).

Despite the intriguing inferences just cited,
only two preliminary studies have investigated
serotonergic mechanisms in traumatized pa-
tients. Southwick et al. (16) administered the
serotonergic agonist MCPP (m-chlorophenylpi-
perazine) to 14 Vietnam veterans with PTSD.
Thirty-six percent experienced panic attacks and
25% exhibited trauma-related dissociative epi-
sodes and flashbacks, in contrast to non-PTSD
combat controls who did not respond to MCPP.
Corrigan et al. (17) reported significant blunt-
ing of both the prolactin and cortisol responses
to intravenous clomipramine in adult female
survivors of childhood sexual abuse in com-
parison with a nontraumatized control group.
Such findings suggest that serotonergic abnor-
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malities may be present in PTSD patients. With
this in mind, we shall review published results on
selective serotonin reuptake inhibitors (SSRIs),
clomipramine (a TCA with SSRI-type action),
buspirone (an anxiolytic 5-HT, partial agonist),
and cyproheptadine (a 5-HT receptor antago-
nist).

SSRIs and Associated Drugs—Fluoxetine,
Fluvoxamine, and Clomipramine

There are currently 5 published open trials
and case reports with the SSRI fluoxetine, in-
volving a total of 71 patients with PTSD, all but
5 of whom were American war-zone (mostly
Vietnam) veterans. The remaining five were
nonveteran men and women exposed to civilian
trauma. Two studies were carried out at the Na-
tional Center for PTSD, where marked improve-
ment in intrusive, avoidant, and arousal symp-
toms was observed in 13 of 20 Vietnam veterans
(18), and where marked or moderate improve-
ment was observed in 12 of 19 military veterans
(19). An interesting report by March (20) de-
scribed moderate remission of PTSD symptoms
in a Vietnam veteran receiving fluoxetine and
later fluvoxamine who had failed to respond to
other drugs. Shay (21) reported that 13 out of
18 depressed Vietnam veterans with PTSD ex-
hibited improved mood and reduced aggressive-
ness after receiving fluoxetine. Finally, David-
son et al. (22) reported successful fluoxetine
treatment of five nonveteran men and women
with PTSD who had been exposed to sexual
assault or industrial/motor vehicle trauma.

The only published RCT with SSRIs was car-
ried out by van der Kolk et al. (4), who conducted
a fluoxetine versus placebo RCT with 64 pa-
tients, 31 military veterans and 33 nonveteran
adult survivors of childhood sexual abuse, with
PTSD. Fluoxetine, but not placebo, significantly
reduced overall PTSD symptomatology, espe-
cially with respect to numbing and arousal symp-
toms. Among the numbing/avoidant cluster of
symptoms, fluoxetine was markedly effective in
reducing numbing but not avoidance symptoms.
It is also noteworthy that improvement in PTSD
symptoms was not associated with reductions
in depressive symptomatology, suggesting that
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fluoxetine had a selective anti-PTSD but not
antidepressant effect in this study. Civilian child-
hood abuse survivors were much more respon-
sive to medication than veterans with war-re-
lated PTSD.

Other publications on SSRIs include an open
trial of fluvoxamine in 24 World War II Dutch
resistance fighters with PTSD (23) and the afore-
mentioned single case report by March (20).
Results in the Dutch study were more modest
and less successful than in American trials with
fluoxetine. De Boer et al. (23) suggest that
poorer results in their study may be due to older
age and longer chronicity of PTSD among the
Dutch subjects, rather than to a difference in
efficacy between fluoxetine and fluvoxamine.

There is one report of an open trial of clomi-
pramine on seven Vietnam veterans with PTSD
in which OCD symptoms were also monitored
with the obsession subscale of the Yale-Brown
OCD Scale (24). Marked reduction in PTSD
intrusive symptoms was accompanied by marked
reduction in the Yale-Brown obsession score in
six of the seven patients, prompting the author
to speculate on the relationship between PTSD
intrusive and OCD obsessional thoughts.

Several important findings worth noting dif-
ferentiate clinical experience with SSRI-type
drugs from other agents used in PTSD.

1. SSRIs effectively reduce avoidant/numbing
symptoms as well as intrusive and arousal
symptoms. For the most part, other drugs
have not affected these symptoms.

2. Successful treatment usually requires 10-12
weeks of drug therapy with high doses (80
mg fluoxetine, 300 mg fluvoxamine).

3. Successful treatment is often associated with
gradual and incomplete reduction of symp-
toms rather than complete remission. (This
is often the case in OCD as well.)

4. When treatment is successful, debilitating
symptoms associated with PTSD often show
improvement, along with core PTSD symp-
toms. Such associated symptoms and syn-
dromes include rage, impulsivity, suicidal in-
tent, depression, OCD, and behaviors
associated with alcoholism or substance
abuse.

5. Reduction of PTSD symptoms was not

469

strongly associated with significant improve-
ment in occupational function.

Buspirone

Buspirone is an anxiolytic that acts as a 5-
HT,, partial agonist. Only one report appears in
the literature describing the response of three
combat veterans (WWII, Korea, and Vietnam) to
35-60 mg buspirone (25). All three experienced
marked reduction in anxiety, insomnia, flash-
backs, and depressed mood. In contrast to SSRIs,
however, no patient exhibited improvement in
avoidant/numbing symptoms.

Cyproheptadine

Cyproheptadine is a 5-HT antagonist that has
been used specifically for PTSD-related trau-
matic nightmares. In case reports concerning
two (26) and four (27) PTSD patients, 4-28 mg
cyproheptadine at bedtime successfully sup-
pressed recurrent traumatic nightmares. Brophy
(27) has now extended his initial studies to in-
clude 80 patients whose traumatic nightmares
have been suppressed by cyproheptadine (Bro-
phy, personal communication, 1992). Further-
more, administration of methysergide, a 5-HT
antagonist with action similar to cyproheptadine,
has reportedly reduced nightmares and improved
sleep among Vietnam veterans with PTSD (Mor-
gan, personal communication, 1992).

Drugs Affecting Both Adrenergic and
Serotonergic Systems—TCAs and MAOIs

Five of six RCTs in the PTSD literature in-
volve TCAs and/or MAOIs. Given the high co-
morbidity of PTSD and major depressive disor-
der (MDD), and the fact that these antidepres-
sants are also effective anxiolytic and antipanic
agents (28-30), it is not surprising that they have
received the lion’s share of attention with regard
to treatment of PTSD. Open trials and case re-
ports on the efficacy of these drugs in PTSD are
reviewed elsewhere (31,32). First, we turn our
attention to the five RCTs that have been pub-
lished.
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Although there are three RCTs with TCAs,
there are enough differences between each study
to make comparisons difficult. First of all, a
different drug was used in each study: imipra-
mine (33), amitriptyline (34), and desipramine
(35). Second, patients with MDD were excluded
from the imipramine study but not the others.
Third, the imipramine and amitriptyline studies
lasted 8 weeks, whereas the desipramine study
lasted only 4 weeks. These differences may ex-
plain why results from these three studies differ
from one another.

Frank et al. (33) conducted an 8-week RCT
comparison of imipramine versus phenelzine (a
MAOI) versus placebo in 34 male Vietnam vet-
erans with combat-related PTSD. Impressive re-
ductions in intrusive but not avoidant symptoms
were seen in the imipramine (and phenelzine)
group(s) in contrast to placebo controls. This
study was later extended to include a total of 60
patients (19 on phenelzine, 23 on imipramine,
and 18 on placebo) by Kosten et al. (36). Results
were the same as those previously reported by
Frank et al. Davidson et al. (34) conducted an
8-week trial of amitriptyline versus placebo in
46 male Vietnam veterans with combat-related
PTSD. In contrast to Frank et al., these investiga-
tors observed only modest improvement in
PTSD symptoms. Furthermore, since patients
with MDD were included in the Davidson et al.
(but not the Frank et al.) study, it was found
that depressed PTSD patients showed greater
improvement than nondepressed patients. This
raised the possibility that any amelioration of
PTSD symptoms was secondary to amitripty-
line's antidepressant and anxiolytic potency rather
than due to a specific action on core PTSD symp-
toms. Davidson et al. also observed a small re-
duction in avoidant symptoms. This is a unique
finding in the TCA literature on PTSD treatment,
and may be due to the fact that amitriptyline has
much greater serotonergic (SSRI-type) efficacy
than most other TCAs. The final RCT was a
4-week trial of desipramine versus placebo in
18 male Vietnam veterans with combat-related
PTSD (35). No differences were observed be-
tween the TCA and placebo groups in this study.

The two RCTs with MAOIs also have meth-
odological differences and contrary results, al-
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though phenelzine was used in both studies.
Frank et al. (33) and Kosten et al. (36), in the
study cited previously, compared phenelzine
with imipramine and placebo. Again, there were
marked reductions in intrusive recollections,
nightmares, and flashbacks in the phenelzine
(and imipramine) group(s) in comparison to the
placebo group. It should be noted that phenelzine
was superior to imipramine in this study. In con-
trast, Shestatzky et al. (37) conducted a 4-week
double-blind crossover comparison between phen-
elzine and placebo in 10 Israeli military veterans.
There was no difference between the two groups,
although it should be noted that (in contrast to
most studies) the placebo group showed consid-
erable reduction in PTSD symptoms in this study.

A final word about these RCTs of TCAs and
MAOISs concerns instrumentation. In all studies,
PTSD symptoms were measured by the Impact
of Events Scale (IES) (38). Although this scale
has been very useful in PTSD research, it is
limited to measurement of intrusive and avoidant
symptoms, and does not monitor arousal symp-
toms. We might have possibly learned more
about the efficacy of TCAs and MAOIs had
arousal symptoms also been measured during
these RCTs.

Quantitative Analysis of Open Trials, Case
Reports, and RCTs with TCAs and MAOIs

While antidepressants appear to be useful for
treatment of PTSD, it is unclear from the RCTs
just discussed exactly which aspects of the disor-
der are most responsive. For example, it could
be argued that antidepressants have little or no
effect on PTSD specific symptoms per se, but
instead produce their overall global effects by
reducing comorbid symptoms of depression and
anxiety/panic. Further, even if antidepressants
do reduce PTSD specific symptoms clinically,
it is important to know whether they affect all
three symptom clusters equally.

In order to determine the specific effects of
antidepressants on PTSD symptomatology, South-
wick et al. (5) performed a quantitative analysis
on all available published reports using antide-
pressants to treat PTSD. Because most reports
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were not RCTs, a standard metaanalytic ap-
proach could not be used. In the quantitative
analysis that was done, subjects from all 15 pub-
lished reports were pooled and evaluated using
a single rating scale to assess the effects on each
of the three PTSD symptom clusters (reexperi-
encing, avoidance, hyperarousal) and on symp-
toms of depression and anxiety/panic. In es-
sence, this approach allowed all subjects from
the literature to be evaluated as a single sample
using identical criteria for symptom improve-
ment.

The results indicated that MAOIs were some-
what more effective than TCAs. Global response
was judged to be moderate to good in 82% of
subjects treated with MAOISs and in 45% of sub-
jects taking TCAs. The response of individual
symptom clusters was less pronounced, with
improvement seen only in the reexperiencing
cluster. Approximately 75% of subjects showed
moderate or better improvement in intrusive trau-
matic memories, flashbacks, and nightmares, with
phenelzine being superior to TCAs. Symptoms
of avoidance and hyperarousal were largely un-
responsive to antidepressants; the one exception
was the individual symptom of insomnia that
responded well to both classes of antidepressant.
The quantitative analysis also suggested that a
minimum of 8 weeks of treatment was needed
for global improvement to occur in core PTSD
symptoms.

Symptoms of depression and anxiety/panic
also responded poorly to the antidepressants. For
example, only 13% of phenelzine-treated and
38% of TCA-treated subjects showed a moderate
or better improvement in depression. This find-
ing is surprising given the well-known efficacy
of antidepressants in treating major depression
and panic disorder in non-PTSD populations. It
is consistent, however, with the work of Yehuda
and associates (39) suggesting that the MDD
usually associated with PTSD is a very different
neurobiological abnormality than endogenous
depression or true melancholia (see Chapters 19
and 24).

Taken as a whole, the TCA and MAOI litera-
ture is disappointing in that so few RCTs have
been carried out, no drug (except for phenelzine,
which was tested twice) has been tested more
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than once, and, except for the recent fluoxetine
study (4), no new RCTs have been published
since 1991. Those early studies have helped to
identify key methodological issues that must be
addressed in future RCTS. Three recommenda-
tions for future research design have been pro-
posed by Kudler et al. (40). First, any drug trial
in PTSD should be carried out for a minimum of
8—10 weeks. (This recommendation is supported
by quantitative analysis results indicating better
outcomes in clinical trials of 8 weeks or more.)
Second, observer rating instruments that are
more responsive than the IES to weekly changes
in symptoms should be used. And third, future
research designs should include adequate con-
trols for Axis 1 disorders that are frequently
comorbid with PTSD, such as depression, alco-
holism/substance abuse, and other anxiety disor-
ders (41).

Drugs Affecting the GABA-Benzodiazepine
System—Alprazolam, Clonazepam

Benzodiazepine receptors are allosterically
and functionally linked to a macromolecular
complex that also contains receptors for the in-
hibitory neurotransmitter GABA. This complex
seems clearly involved in the neurobiology of
stress and anxiety (42). Animal studies show that
exposure to inescapable stress results in reduced
benzodiazepine receptor binding (43-45). Fur-
thermore, animals administered benzodiazepines
prior to exposure to inescapable stress appear to
have been protected from many adverse sequelae
of this experience. The role of the GABA-benzo-
diazepine system may be related to alterations
in other neurobiologic systems, since benzodiaz-
epines: 1) reduce locus coeruleus activity and
stress-induced increases in norepinephrine turn-
over 2) decrease stress-induced increases in
prefrontal dopamine activity; and 3) may have
their efficacy altered by endogenous steroids
(46-48).

The benzodiazepine system is important to
consider in PTSD because of its key involvement
in human anxiety and fear states. The benzodiaz-
epine inverse agonist, FG-7142, can produce se-
vere anxiety and panic in healthy subjects (49),
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while flumazenil, a benzodiazepine receptor an-
tagonist, can produce panic attacks in patients
with panic disorders, but not in healthy subjects
(50,51). There have been no published studies
on the GABA-benzodiazepine system in PTSD.
A final theoretical consideration for considering
benzodiazepines is the kindling model of PTSD
(see next paragraph), since it has been shown
that limbic kindling is associated with increased
benzodiazepine receptor binding (52-54).
Likewise, there are very few clinical studies
with benzodiazepines in PTSD patients, although
in some settings up to 71% of PTSD patients
have received benzodiazepines (55). In other set-
tings, few PTSD patients receive benzodiaze-
pines, because clinicians are often reluctant to
prescribe these drugs given the high rates of
alcoholism and chemical dependency among
PTSD patients. We (56) have challenged this
prescribing bias against benzodiazepines, ar-
guing that a primary objective in treatment
should be symptom reduction in patients dually
diagnosed with PTSD and alcoholism/substance
abuse. Citing evidence that benzodiazepines may
be used safely with alcoholics when they are
prescribed rationally (57), we (56) have sug-

gested that benzodiazepines may have a valuable
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role in the treatment of PTSD, especially in
patients who also suffer from alcoholism/sub-
stance abuse.

A final clinical concern is the rebound anxiety
and severe withdrawal symptoms sometimes
seen in patients taking alprazolam and other tria-
zolo-benzodiazepine derivatives. Indeed, Risse
et al. (58) reported on the severe exacerbation of
PTSD symptoms among eight Vietnam veterans
during withdrawal from alprazolam. These pa-
tients experienced anxiety, insomnia, rage reac-
tions, hyperalertness, increased nightmares, in-
trusive thoughts, and homicidal ideation.

There are three published reports on benzodi-
azepine treatment of PTSD, two with alprazolam
and one with clonazepam. In Feldman’s (59)
open trial with alprazolam, 16 of 20 veterans
showed reduced insomnia, anxiety, irritability,
and hyperarousal. A cautionary note from this
report is the observation that four patients exhib-
ited benzodiazepine-induced disinhibition marked
by increased outbursts of anger. The only pub-
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lished RCT on PTSD patients treated with a
benzodiazepine was a 5-week crossover trial of
alprazolam versus placebo in 10 Israeli patients
(3). Results indicated that alprazolam treatment
was no better than placebo in reducing core
PTSD symptoms, although it did produce a mod-
est reduction in general anxiety symptoms. Fi-
nally, Lowenstein et al. (60) reported on a suc-
cessful trial of clonazepam in patients whose
PTSD was associated with multiple personality
disorder. These patients experienced marked and
sustained improvement in sleep, nightmares,
flashbacks, panic attacks, and other PTSD symp-
toms, but exhibited no improvement in avoid-
ance or dissociative symptoms.

We believe that benzodiazepines may have a
useful role in the rational treatment of carefully
selected PTSD patients. We would further rec-
ommend that future trials focus on clonazepam
because of its efficacy, its low abuse potential,
its safety with regard to rebound anxiety/with-
drawal, and possibly because of its antikin-
dling properties.

Antikindling Agents—Carbamazepine
and Valproate

PTSD can persist for decades or even a life-
time (61,62). Therefore, a theoretical model for
PTSD must include a neurobiological mecha-
nism that precipitates and sustains long-term al-
teration of brain function. Kindling and behav-
joral sensitization are such mechanisms (see Chap-
ter 12). They are two different neurobiological
processes by which limbic and other neuroana-
tomic structures become increasingly sensitized
following exposure to electrical stimulation or
stimulant (cocaine-like) drugs. Once established,
kindling and behavioral sensitization remain as
stable neurobiological alterations that are associ-
ated with neurophysiological abnormalities, grand
mal seizures, and aberrant behavior. Kindling
was first invoked as an animal model for a psy-
chiatric syndrome by Post and Kopanda (63),
who suggested that it might account for the re-
currence of episodes seen in lithium-refractory
bipolar affective disorder. Kindling was pro-
posed as a possible mechanism in PTSD (64-66)
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because the chronic CNS sympathetic arousal
associated with PTSD produced conditions that,
it was hypothesized, might optimize neuronal
sensitization of limbic nuclei.

A total of eight publications report beneficial
effects from two anticonvulsants that were cho-
sen specifically for their properties as antikin-
dling agents. Five reports concern carbamaze-
pine and three concern valproate. All were open
trials or case reports.

Lipper et al. (64) administered carbamazepine
to 10 Vietnam veterans with PTSD in an open
trial. Their decision to test this drug was based
on theoretical questions regarding kindling as a
mechanism for PTSD. Seven patients reported
marked reductions in both intensity and fre-
quency of traumatic nightmares, flashbacks, in-
trusive recollections, and sleep disturbance.
Three case reports on a total of five patients
(67-69) describe a positive response to carba-
mazepine in traumatized patients who met diag-
nostic criteria for PTSD but who exhibited an
EEG and clinical pattern consistent with com-
plex partial seizures. Flashbacks, traumatic night-
mares, and insomnia all diminished after anti-
convulsant treatment. The authors emphasize the
importance of ruling out complex partial sei-
zures in any diagnostic workup of PTSD. It is
for this reason, in particular, that Wolf et al.’s
(70) open trial of carbamazepine in 10 Vietnam
veterans with PTSD is so interesting. All of these
patients had normal EEGs and no additional evi-
dence for complex partial seizures before onset
of carbamazepine treatment. Eight of the 10 pa-
tients showed improvement in impulsivity, irri-
tability, and violent behavior, but there was no
monitoring of PTSD symptoms during this trial.

Fesler (71) conducted an open trial of val-
proate in 16 Vietnam veterans with PTSD. She
was motivated to conduct this trial because her
patients could not tolerate carbamazepine and
were therefore noncompliant. After administra-
tion of valproate, 10 of the 16 patients experi-
enced marked improvement. It is noteworthy
that improvement was greatest for hyperarousal
and avoidant symptoms, and not for intrusion
symptoms, which has been the case in other
reports with antikindling agents. Finally, there
are two case reports; Brodsky et al. (72) de-
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scribed one patient whose flashbacks were con-
trolled by valproate, and Szymanski and Olym-
pia (73) reported on two Vietnam veterans with
PTSD who became less irritable and aggressive
after valproate treatment.

Lithium

Lithium has a complex spectrum of actions
on neuronal membranes, a number of neuro-
transmitter systems, phosphoinositide second mes-
sengers, and thyroid function. Its efficacy as a
treatment for recurrent affective disorders is well
established. Only two open trials of lithium have
been reported. Van der Kolk (74) observed that
14 of 22 PTSD patients experienced marked
reduction in autonomic arousal, a greater capac-
ity to cope with stress, and reduced alcohol con-
sumption following lithium treatment. It is note-
worthy that none of these patients reportedly
suffered from bipolar affective disorder. In a
report of five cases of PTSD, Kitchner and
Greenstein (75) described improvement follow-
ing lithium treatment in irritability, inappropri-
ate ‘anger, anxiety, and insomnia. There have
been no further publications on the efficacy of

ebtie
lithium in PTSD.

Drugs Affecting the Dopamine
System—Neuroleptics

Mesocortical and frontal neurons exhibit in-
creased dopaminergic activity following expo-
sure to stress. There is additional evidence that
chronic stress and repeated cocaine exposure
may affect central dopaminergic functions (76);
however, such responses may also be mediated
by NMDA, opioid, substance P, or other neuro-
transmitter systems (77). Both animal research
and clinical studies show that cocaine and am-
phetamines, which activate dopaminergic mech-
anisms, can produce hypervigilant and paranoid
behavior. It is tempting to generalize from these
findings to the hypervigilance, irritability, in-
somnia, and occasional psychotic behavior seen
in PTSD patients. Such generalizations would
be premature, however, because there has been
little research on altered dopaminergic function
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in traumatized or PTSD patients. Two studies
have shown altered dopaminergic activity in
traumatized patients. Jensen et al. (78) reported
alterations in the growth hormone response to
levodopa (L-DOPA) in sexually abused boys,
and Ende et al. (79) detected elevated urinary
conjugated dopamine levels among rape victims
within 24 hours of the assault. Yehuda et al.
(80) have detected elevated 24-hour urinary ho-
movanillic acid levels (HVA, the major metabo-
lite of dopamine) in Holocaust survivors and
Vietnam veterans with PTSD. Hamner et al. (81)
have shown an abnormal dopamine response
among PTSD patients performing a treadmill
task. Clearly, the role of dopamine in the patho-
physiology of PTSD needs further investigation.

Research notwithstanding, neuroleptics were
widely used for treating what is now recognized
as PTSD during the 1970s and into the following
decade. Lacking the conceptual model provided
in 1980 by DSM-III (82), and impressed by the
intensity of agitation, paranoid thoughts, im-
pulsivity, explosive behavior, potential for vio-
lence, and brief psychotic or dissociative states
seen in Vietnam veterans, Department of Veter-
ans Affairs (VA) psychiatrists prescribed large
quantities of neuroleptics to achieve relief of
these troubling and sometimes dangerous symp-
toms. As clues to the pathophysiology of PTSD
began to emerge, the research focus shifted to
the adrenergic, HPA, and other neurobiological
systems, while the pharmacological focus
shifted to TCAs MAOIs, and more recently to
SSRIs. As a result, there have been no RCTs,
and only a single published report regarding thi-
oridazine, on the efficacy of neuroleptics in
PTSD. Dillard et al. (76) successfully treated a
Vietnam veteran who was having frequent flash-
backs, nightmares, anxiety, irritability, and fear
of loss of control with 200 mg thioridazine. It
should be pointed out, however, that this patient
probably had not received an adequate trial of
a TCA, MAOI, SSRI, or any other drug before
thioridazine was prescribed. Despite the paucity
of empirical data, a number of writers have iden-
tified special circumstances under which neuro-
leptics might be used (66,84—88). These include
patients with refractory PTSD who exhibit para-
noid behavior, overwhelming anger, aggressiv-
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ity, psychotic symptoms, fragmented ego bound-
aries, self-destructive behavior, and frequent
flashback experiences marked by auditory or
visual hallucinations of traumatic episodes. It is
noteworthy, however, that Mueser and Butler
(85) described a group of PTSD patients with
auditory hallucinations who were refractory to
neuroleptic treatment.

Drugs Affecting the Opioid
System—Narcotic Antagonists

There is evidence that both laboratory stress
and PTSD are associated with dysregulation of
the endogenous opioid system (see Chapters 6
and 18). In 1985, van der Kolk and associates
(87) proposed that chronic PT SD is associated
with chronic opioid depletion. Consistent with
this prediction are findings that PTSD patients
exhibit: 1) lower pain thresholds (32); 2) lower
plasma beta endorphin levels (88); and 3) de-
creased production and release of methionine-
enkephalin (89). Rather than opioid depletion,
however, there is evidence that, upon exposure
to trauma-related stimuli, PTSD patients exhibit
excessive opioid activity. Pitman et al. (90)
noted a nalaxone-reversible stress-induced anal-
gesia when they exposed Vietnam veterans with
PTSD to combat scenes depicted in the movie
Platoon.

The two pharmacological studies relevant to
the opioid system have emphasized excessive
rather than diminished opioid function. Glover,
having hypothesized that emotional numbing in
PTSD results from hypersecretion of endoge-
nous opioids (91), predicted that emotional
numbing would improve following treatment
with a narcotic antagonist. He administered nal-
mefene, a non—-FDA-approved pure opiate an-
tagonist in an open trial to 18 Vietnam veterans
with PTSD (92). Nalmefene is a potent, long-
acting drug that is structurally similar to both
naloxone and naltrexone but has greater binding
affinity to central opiate receptors. Glover re-
ported that nalmefene (100-200 mg b.i.d.) pro-
duced marked improvement in numbing and in
other PTSD symptoms in 8 of the 18 patients.
The other 10 patients showed either no improve-
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ment or a worsening of their PTSD, especially
with regard to anxiety and panic symptoms.
There is one additional publication, a single case
report on successful treatment of PTSD flash-
backs in two patients, with the narcotic antago-
nist, naltrexone (93). The article does not state
whether other PTSD symptoms also responded
to treatment.

Given laboratory results suggesting reduced
opioid activity under some circumstances with
PTSD patients, and excessive activity under
other conditions, Glover’s results showing a bi-
directional action for a narcotic antagonist are
intriguing. Future studies will need a better ex-
perimental design, better instrumentation, and a
conceptual model that can account for the find-
ing that some patients may benefit while others
may worsen following from treatment with an
opioid antagonist.

EVALUATION OF RESEARCH DATA

It is clear that our growing understanding of
the pathophysiology of PTSD is much greater
than our knowledge regarding effective pharma-
cological strategies for combating this complex
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search on drug treatment. Even the few RCTs
that have been published present interpretive dif-
ficulties for the following reasons.

1. Except for phenelzine (which was tested
twice), no drug has been tested more than
once.

2. Questions regarding dose and duration of
treatment have not been adequately inves-
tigated.

3. Comorbid disorders frequently associated
with PTSD (such as depression and sub-
stance abuse) need to be controlled for in
future studies.

4. Most studies have relied too heavily on the
Impact of Events Scale, an instrument that
does not assess arousal symptoms. More
comprehensive observer rating instruments
have been developed in recent years that
should be used in future studies (such as the
Clinician Administered PTSD Scale (CAPS)
and (SI-PTSD)).
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5. Most studies have been conducted on Amer-
ican Vietnam veterans. Future studies need
to explore patients whose PTSD was caused
by something besides the trauma of war,
such as rape, torture, natural disasters, or
accidents. Future studies will also need to
test women and PTSD patients from a vari-
ety of ethnocultural backgrounds.

6. American Vietnam veterans who have
served as subjects in most published RCTs
may be the most severely impaired, chronic,
and treatment-refractory patient cohorts.
The reason why they remain the most avail-
able patients for these drug trials is because
they are still enrolled in VA treatment pro-
grams. It is possible, however, that patients
who have remained in treatment after years
of VA PTSD programs constitute a self-
selected cohort of chronic patients with mul-
tiple levels of impairment who may be most
refractory to drug (or any other) treatment.
Future studies must include drug trials on
different patient cohorts to make sure that
lack of success of a specific drug is genu-
inely due to lack of pharmacological effi-
cacy rather than due to a sampling strategy
that inadvertently selects patients with the
worst prognosis.

7. In studies in which symptom reduction is
achieved, it is necessary to distinguish be-
tween statistical significance and clinical
improvement. Too many studies have fo-
cused excessively on symptoms and paid
scant attention to functional (marital, social,
and vocational) status.

It is disturbing that valuable leads have not
been pursued. For example, Kolb et al. (9) pub-
lished their original report on clonidine and pro-
pranolol in 1984. Despite a promising study in
1988 (2) with propanolol, there have been no
further investigations with that drug. Similarly,
there has been no apparent attempt to replicate
the exciting findings of Frank et al. (33) with
phenelzine and imipramine. It appears, at pres-
ent, that some momentum is gathering that will
lead to extensive testing of SSRIs. While this is
indeed exciting, such clinical trials should not
lose sight of the multisystem pathology mani-
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fested in PTSD. If, for example, SSRIs prove to
be efficacious, we must not forget that there are
other neurobiological systems in addition to the
serotonergic system that are altered in PTSD
patients.

COMPLEXITY OF PTSD

As is clear from the aforementioned literature
review, there is no one medication of choice for
treatment of PTSD. That is, no single medication
treats the entire disorder. Instead, specific symp-
tom clusters respond best to specific medica-
tions.

The reexperiencing symptoms respond well to
both MAO inhibitors and TCAs. Reports suggest
that nightmares, intrusive memories, and even
flashbacks are sensitive to these medications.
This finding appears relatively reliable in that it
has been replicated by a number of case reports,
open trials, and RCTs. Other less well-studied
medications also reportedly help in reducing re-
experiencing symptoms. These include cloni-
dine, propranolol, serotonin reuptake inhibitors,
and carbamazepine. However, without RCTs
these findings must be considered tentative.

_ Hyperarousal symptoms also appear to differ-
entially respond to various medications. The
most consistent and pronounced responses have
been described in case reports and open trials
with the antiadrenergic agents propranolol and
clonidine. Other potentially useful agents in-
clude the benzodiazepines (with the cautionary
note that some patients can become emotionally
disinhibited) and serotonin reuptake inhibitors.
Insomnia may be especially responsive to the
benzodiazepines, cyproheptadine, and trazo-
done. Finally, although neuroleptics may be ef-
fective in treating symptoms of agitation and
hyperarousal, such use is unproven and highly
controversial.

Symptoms of avoidance and numbing may be
the most resistant to pharmacologic intervention.
The MAOIs, TCAs, clonidine, propranolol, the
benzodiazepines, lithium, and carbamazepine all
appear to be ineffective in treating these symp-
toms. It is important to note that failure to find
treatment effects may be related to the relatively
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brief treatment trials characteristic of PTSD re-
search to date. It may be that avoidant/numb-
ing symptoms improve more slowly than other
PTSD symptoms, making them appear unre-
sponsive if treatment trials are too short. The
most promising agents have been the serotonin
reuptake inhibitors, and one RCT showed marked
reduction of psychic numbing following fluoxe-
tine treatment (4). Valproate also merits further
testing in this regard, since it produces a signifi-
cant decrease in avoidant/numbing symptoms.
The frequent co-occurrence of other psychiat-
ric disorders adds to the difficulty and challenge
of rationally medicating patients with PTSD.
Common comorbid Axis I disorders include ma-
jor depression, panic disorder, and substance
abuse disorders (41). Further, high rates of Axis
11 disorders (borderline, antisocial, paranoid,
compulsive, and schizoid personality disorders)
also have been reported among treatment-seek-
ing combat veterans with PTSD (94). It is not
yet clear whether and how well these disorders
respond to pharmacologic intervention. For ex-
ample, in PTSD patients, preliminary evidence
suggests that comorbid panic disorder and major
depression may not respond well to TCAs and

MAOIs.

Although no medication studied thus far has
proven effective in treating the entire disorder
of PTSD, even the reduction of a single symptom
may be of significant help to the individual who
has been severely traumatized. For example, fre-
quent nightmares are highly disruptive for most
people. They often contribute to severe sleep
deprivation, irritability, and emotionally liabil-
ity. Concentration decreases, interpersonal rela-
tionships deteriorate, and job performance suf-
fers. Clearly, a reduction of this symptom alone
can have a significant effect on global func-
tioning.

PHARMACOTHERAPY AND
PSYCHOTHERAPY

The addition of a psychopharmacologic agent
in the context of ongoing psychotherapy with
PTSD patients can be challenging. First and fore-
most, such patients often find it difficult to trust
other people as a consequence of their severe
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traumatization. The world is often viewed as
unsafe, unpredictable, and uncontrollable. There-
fore, the stability of the therapeutic relationship
is critical.

The therapist who works with traumatized pa-
tients must first provide a consistent, predictable,
and safe environment. If pharmacotherapy is in-
dicated, the specific meaning of medication to
the patient must be carefully assessed and thor-
oughly understood. Will the patient view medi-
cation as a tool for increasing inner stability or
as a threatening form of external control? Will
the prescribing of medication be interpreted as
a rejection, suggesting that the therapist prefers
not to talk with the patient? Will the offer of
medication suggest that the therapist no longer
believes that the patient has the inner resources
to combat PTSD symptoms and therefore must
rely on external supports such as drugs? Finally,
will the prescribing of medication foster regres-
sion and dependency?

It is also important for the therapist to under-
stand what the decision to prescribe medication
means to him or her, the therapist. Is medication
being prescribed for specific symptoms that are
known to be responsive to this particular agent,
or is the medication being prescribed for other
less overt or unconscious reasons? For example,
is medication being prescribed in order to ‘‘do
something’’ when therapy is progressing slowly?
Is the prescribing of medication a way to divert
attention away from aggressive and violent ma-
terial that is upsetting to the therapist, so that
treatment can focus on medication target symp-
toms such as appetite and sleep? Is the therapist
unconsciously attempting to gain ‘‘control’’ over
a difficult patient who constantly challenges au-
thority figures such as him or herself? In other
words, careful monitoring of countertransfer-
ence and other therapy-related issues is abso-
lutely essential when prescribing medication to
traumatized individuals.

The staging of pharmacotherapy is also im-
portant. As noted earlier, some medications are
effective in treating involuntary reexperiencing
symptoms such as traumatic nightmares that oc-
cur spontaneously or in response to unavoidable
trauma-related stimuli or situations. For some
patients, the retrieval and processing of memo-
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ries during therapy can cause a temporary but
marked increase in distress from intense and
uncontrollable intrusive or arousal symptoms.
Indeed, therapy itself may come to be regarded
as aversive if the focus on traumatic material
becomes unbearable. If the patient is over-
whelmed by such symptoms, he or she may drop
out of therapy. It is under such conditions that the
timely addition of a medication that suppresses
intolerable PTSD symptoms may allow the pa-
tient to more freely experience, work through,
and master the trauma, a process that many be-
lieve is essential to successful therapy. Many of
the issues just discussed have been addressed in
greater detail by Southwick and Yehuda (95).

The example cited in the previous paragraph
applies to a therapeutic contract in which the
goal of treatment is to process and master trau-
matic material, with the hope of reducing PTSD
symptomatology. In this regard, pharmacother-
apy is applied as an adjunct to psychotherapy,
with the hope that drug-induced symptom reduc-
tion will permit greater depth and latitude for
therapeutic exploration. In some cases, however,
symptom reduction, in and of itself, may become
an appropriate goal of treatment when the sever-
ity of PTSD symptoms has produced marked
functional impairment or when the patient does
not have the capacity to benefit from intensive
psychotherapy. Under such conditions, the choice
of medication will depend on which target symp-
toms are considered most debilitating at that
time.

CONCLUSION

As attested by many chapters in this book,
PTSD appears to have a unique pathophysiology
that distinguishes it from other affective and
anxiety disorders. Data suggest that this disorder
is associated with abnormalities in a number of
psychophysiologic, neurotransmitter, neuroen-
docrine, and psychoimmunologic systems. We
do not know whether neural input from these
various systems is funneled through some final
common pathway that may be modified by phar-
macological interventions. With our growing ap-
preciation of the complexity of PTSD, however,
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we are beginning to understand why we may
have failed to discover a pharmacological silver
bullet, a single drug that will significantly reduce
PTSD symptoms.

There have been too few published random-
ized clinical trials, and no drug has been tested
more than once except for phenelzine, which
has been tested only twice. Even among these
few published RCTs, there are enough questions
about methodology, instrumentation, and sam-
ple selection to suggest the need for expansion
and extension of RCT programs to include test-
ing and retesting of more drugs. Furthermore,
since most RCTs have been conducted on chronic,
and possibly treatment refractory, Vietnam vet-
erans with PTSD, it is necessary to conduct
RCTs with less severely affected patients and
with patients whose PTSD has been precipi-
tated by non-war-related traumas such as sex-
ual assault, natural disasters, and industrial ac-
cidents.

Despite these concerns, it does appear that
certain drugs may be helpful in alleviating spe-
cific PTSD symptom clusters. Reexperiencing
symptoms appear to respond to TCAs and
MAOIs, avoidant/numbing symptoms may re-
spond to SSRIs (and possibly to valproate), and
arousal symptoms seem to respond to antiadren-
ergic agents. At the present time, instead of a
silver bullet, there appears to be a number of
drugs that may be useful in providing specific
relief for selected clusters of PTSD symptoms.
Therefore, a rational approach to pharmacother-
apy for PTSD may require a multisystem ap-
proach in which multiple drugs, each one with
a unique and distinct action, are administered
simultaneously.

At the very least, pharmacotherapy has an
important role as an adjunct to psychotherapy.
Reduction of disruptive PTSD symptoms makes
it possible for patients to participate more pro-
ductively in a variety of psychotherapeutic ap-
proaches. Symptom reduction, in and of itself,
is often a legitimate and highly desirable goal
of treatment. Although pharmacotherapy has al-
ready begun to prove itself as a useful clinical
option, research on the potential efficacy of drug
treatment for PTSD is still in its infancy.
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